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A erosols generated during patienttreatment include microorganismsfrom the patient’s oral flora as well
as from dental unit waterline (DUWL)
biofilms. These aerosols contain a large
variety of microorganisms, with greatest
concern arising from several species, such
as Legionella pneumophila and Pseu-
domonas aeruginosa, which can cause
pneumonic diseases and wound infections
- the former in both patients and dental
staff. There are some 39 species of
Legionella. These Gram negative bacilli
reside in surface and drinking water, and
are typically transmitted via aerosols,
including from showers, fountains, nebu-
lizers, humidifiers, hot tubs, cooling
towers and airconditioning systems as well
as aerosols from dental unit waterlines.
Person-to-person transmission has never
been demonstrated, and (fortunately)
Legionella species are not members of the
normal bacterial flora of humans.
Water stagnation in DUWL creates
biofilms and promotes the proliferation of
these microorganisms. Pathogenic Legionella
seeded by reticulated water into DUWL
are a potential source of infection for both
dental personnel and patients during 
dental treatment.1 Legionella species are
widespread in nature, and pathogenic
Legionella species are not uncommonly
isolated from DUWL both locally and
overseas. They grow luxuriantly in tap
water (but fortunately not in sterile tap
water), and are normal inhabitants of retic-
ulated water systems, being relatively
resistant to the effects of both chlorine, and
heat (as in domestic hot water systems).
The importance of Legionella species
as respiratory pathogens was first recog-
nized in July 1976, when a mysterious
epidemic of pneumonia struck members
of the American Legion attending a con-
vention in Philadelphia, Pennsylvania.
Some 29 of 182 cases of this atypical
pneumonia were fatal.2 The condition was
termed Legionnaire’s disease by the press
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Figure 1. Elderly patients are a particularly large risk group for pneumonic infections
from dental aerosols. With an aging population, greater attention should be placed on
the potential hazards of aerosols for these individuals.
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Figure 2. Testing of DUWL bacteria levels using Millipore “dipstick tests”. The 4
samples comprise tap water (control), and the DUWL exit water from each of the 3
dental units in this particular practice. After 7 days of incubation on the bench at
room temperature, with the dipsticks face down as shown, the colony count (in colony
forming units (CFU) per mL) is determined by counting colonies on the grid which is
on the undersurface of the dipstick.
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at the time, however the term legionellosis
is more precise. The most common clin-
ical presentation of infection is acute
multi-lobar pneumonia with an incubation
period of several days after inhalation of
the pathogen, associated with a high
unremitting fever and unproductive cough
together with prominent neurological
and/or gastrointestinal symptoms such as
headache, confusion, muscle aches,
nausea and vomiting. The condition can
be fatal unless treated with erythromycin
(it is unresponsive to beta lactam antibi-
otics such as penicillins). Most patients
respond promptly to appropriate antimi-
crobial therapy, but convalescence is often
prolonged (lasting many weeks or even
months). Mortality is much higher in
patients who are immune compromised
than in healthy staff and patients.3
Potentially, any of the 39 species of
Legionella may cause the disease, however
the most commonly implicated species are
L. pneumophila and L. micdadei. Less
often, disease presents as a non-pneu-
monic, influenza-like illness called Pontiac
fever (named after the city in Michigan,
USA where the first epidemic of this was
identified), which has a short incubation
period of several hours and can involve
other species such as L. ansia and L. feelei.
Exposure to Legionella bacteria seems to
be an inevitable consequence of involve-
ment in dentistry,4,5 as shown by studies of
DUWL in large dental teaching facilities,
and of the development of serum anti-
bodies to Legionella in dental students
during their dental education and subse-
quent clinical practice after graduation. The
development of Pontiac fever in both dental
staff members and patients would normally
go undetected because this mimics acute
influenza, with symptoms such as fever,
headache, and muscle aches, of short dura-
tion with an uneventful convalescence.
Staff or patients would not normally
attribute such symptoms to an exposure in
the dental workplace, or indeed report for
care to their medical practitioner (although
they would still probably have the day 
off work because of the “flu”). As a result,
the epidemiology of transmission of
Legionella in the dental workplace has not
been studied in exquisite detail.
Because Legionella bacteria reside in
and proliferate inside pulmonary
macrophages in the lower respiratory
tract, both dental staff and patients with
compromised host defenses are at
increased risk of infection. Nonspecific
inflammatory and physical pulmonary
defenses such as pulmonary macrophages
and the mucociliary escalator of the tra-
cheo-bronchial tree, respectively, are
important since these physically clear
inhaled materials are from the lungs.
Effective cell-mediated immunity is crit-
ical in restricting intracellular growth of
the bacteria. Antibodies are produced in
the serum but are not protective against
infection, and there is no vaccine. At risk
patients for legionellosis from dental and
other sources include smokers, the elderly,
patients with chronic lung infections (such
as bronchiectasis and cystic fibrosis
Figure 3. The tap water (control) sample from this dental practice gave 20 CFU per
mL, which is in the middle of the normal range for reticulated water supplies.
Figure 4. A midday DUWL sample from the same practice (high speed turbine line)
contained 350 CFU per mL, well above the recommended maximum of 200. This unit
requires use of a chemical agent to reduce bacterial levels (sanitization) and a re-
evaluation of protocols for DUWL maintenance. After these measures are undertaken,
it should then be retested.
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patients), and immune compromised
patients (e.g. patients receiving steroids,
anti-rejection treatments, and patients
with leukaemias or HIV) (Figure 1).
Because the interactions between
Legionella organisms, their aqueous envi-
ronment, and the human host are complex,
the problem of control is significant.
Legionella are so common in water sys-
tems that both physical and chemical
methods to reduce their numbers are
employed routinely, such as flushing and
purging, and the intermittent or contin-
uous use of chemical agents such as
oxygen compounds (peroxides, ozone),
silver compounds, and high dose biocides
used for sanitizing waterlines to control
biofilm levels. A variety of products are
available which combine several chemical
agents to maximize suppression of bacte-
rial growth. The incorporation of silver
ions is particularly important because of
the persisting antimicrobial action this
achieves. With regard to reticulated (tap)
water, it must be remembered that if
normal (non-sterile) chlorinated drinking
water is allowed to sit in bottles in self
contained water systems, the levels of
chlorine will decrease readily with time,
and the bacteria contained in the bottle
will flourish.
The 2004 Infection Control Guidelines
and current ADA Inc policy documents on
DUWL stress the need for keeping levels of
DUWL bacteria below the limits for pota-
bility and particularly below 200 CFU/mL
for patients in the risk groups listed above.
Measuring DUWL bacteria levels can be
undertaken by chairside waterline moni-
toring with simple bacterial “dipstick” testers
(Figures 2-4).6,7 This is an important quality
control measure which should be undertaken
either on a periodic basis or as part of normal
servicing of dental units. The results for bac-
terial counts will either be low (which
reinforces the effectiveness of the protocols
being used to minimize DUWL, or high,
which flags the need for more intense mea-
sures such as sanitizing or replacing DUWL.
With the availability today of effective chem-
ical treatments for DUWL, as well as better
DUWL designs, the problem of dental units
with high DUWL levels of Legionella and
other microorganisms (and the associated
risks to staff and patients) could be consid-
ered completely preventable.
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“Legionella are so common in water systems that 
both physical and chemical methods to reduce their numbers 
are employed routinely... to control biofilm levels...”
